Sequences of events in noise-driven excitable systems with slow variables often show serial correla-6 tions among their intervals of events. Here, we employ a master equation for generalized non-renewal 7 processes to calculate the interval and count statistics of superimposed processes governed by a slow 8 adaptation variable. For an ensemble of spike-frequency adapting neurons, this results in the reg-9 ularization of the population activity and an enhanced post-synaptic signal decoding. We confirm 10 our theoretical results in a population of cortical neurons recorded in vivo. 
probability density for an event given the state variable 48 x by the so-called hazard function h x (x, t) where t de-49 notes explicit dependence on time due to external input 50 following [5, 6] . Here, we assume x has a shot-noise-like 51 dynamics, which is widely used as a model of spike in-52 duced neuronal adaptation [6] 53ẋ := −x(t)/τ + q k δ(t − t k ),
where δ is the Dirac delta function, t k is the time of the 54 k th event, and q is the quantile change in x at each event.
55
The dynamics of x deviates from standard treatments of 56 shot-noise (such as in [7] ) in that the rate of events has 57 a dependence on x as expressed by the hazard function 58 h x (x, t). It is straightforward to show that the distribu-
59
tion of x in an ensemble, denoted by Pr(x, t), is governed
Pr(x, t)] + h x (x − q, t) Pr(x − q, t)
− h x (x, t) Pr(x, t).
Much insight can be gained by applying the method of 
65
When an event occurs, t x → ψ(t x ), where ψ(t x ) = 66 η(η −1 (t x ) + q) = −τ ln(e −tx/τ + 1) with its inverse given by ψ(t x ) −1 = −τ ln(e −tx/τ − 1). Thus, we de-68 fine h(t x , t) := h x (η −1 (t x ), t). 
where Ω(t x + ∆) = e 
where the operator P associated withρ(s), which inter- 
113
The Fano factor provides an index for the quantifica- we requireÃ s = kρ k (s), thus
where I is the identity operator. Note, assuming a re- can be derived. Thus, we obtain the Fano factor
The asymptotic property of F = lim T →∞ J T can be de-
130
rived from the result stated in Eq. Eq. (9) are simular. Thus, we obtian
The left hand side of Eq. (10) is indeed the Fano factor sponding hazard function can be approximated as
where a t and b t are determined by the time dependent function A(u) following [18] with an exponential approx-
where the second term is the approximation of r eq A(u).
229
For given observation time window u, and τ c the reduc- 
Using Eq. (7) we obtain D KL (ρ We now compute the information gain of the adap- 
